, and in a ∆mukB strain (AU2101). We used the absence of fluorescent ori1 focus as measure of the % anucleate cells, after validation of the analysis on a sample using DAPI staining (c). The data represent the mean value (± s. d.) of three independent experiments, or two independent experiments for the ∆mukB strain. (c) Microscopy images of mukB EQ cells (SN311) showing chromosome organization and segregation defects. Cells have been incubated 5 minutes with 1µg/ml DAPI before imaging. Black arrow indicates an anucleate cell. White arrows indicate mispositioned ori1 foci, which can be polar (big arrow), or not well separated (small arrow). 
MatP∆C18
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Supplementary Methods

Bacterial strains, plasmids and growth
Bacterial strains and plasmids are listed in Supplementary Tables 1 and 2 .
Fusion of genes with fluorescent tags used λRed recombination 9 . Gene loci were transferred by phage P1 transduction 10 to generate the final strains.
Where multiple insertions of modified genes were required the kan and cat genes were removed using site-specific recombination induced by expression of the Flp recombinase from plasmid pCP20 9 . Chromosomal loci were visualised by the fluorescence repressor-operator system [11] [12] [13] . The replication Figure S1 ).
ChIP-seq data analysis
All reads were adapter removed and trimmed to 40 bp using trimmomatic 14 .
Reads were mapped to the NC_000913.2 genome (MG1655), by bowtie v. , samples were normalized to background reads as described before 18 .
Background reads were summed for each sample excluding any significantly [21] [22] [23] . The obtained bedgraph files were visualized and processed using IGB browser 24 . The median bedgraph files of the triplicates were generated for Flag-tagged (IP) and untagged strains washing buffer (50 mM HEPES pH 7.5, 300 mM NaCl, 5% glycerol, 25 mM imidazole, PI). Bound proteins were eluted in elution buffer (50 mM HEPES pH 7.5, 300 mM NaCl, 5% glycerol, 250 mM imidazole).
For MukB and Hinge purifications, the fractions from TALON were diluted to 100 mM NaCl and injected to HiTrapTM Heparin HP column (GE Healthcare) pre-equilibrated with Buffer A (50 mM HEPES pH 7.5, 100 mM NaCl, 10% glycerol, 1 mM EDTA, 1 mM DTT), then the column was washed at 1 ml/min flow rate until constant UV280. Purified fractions were eluted with a gradient 100 -1,000 mM NaCl of Buffer A. For MukB EQ , fractions from TALON were mixed with 100µl of Anti-FLAG M2 Affinity gel (Sigma Aldrich) and incubated for 1h at 4°C prior to dilution and injection to HiTrapTM Heparin HP column. For MukE and MukF purifications, fractions from Talon were diluted and injected to HiTrap DEAE FF column (GE healthcare) preequilibrated in buffer A. Purified fractions were eluted with a gradient 100 -1,000 mM NaCl of buffer A. For ParC and MatP∆C18 purifications, the pooled Talon fractions were loaded directly on the HiTrapTM Heparin HP column preequilibrated with Buffer B (50 mM HEPES pH 7.5, 300 mM NaCl, 10%
glycerol, 1 mM EDTA, 1 mM DTT) and eluted with gradient from 300 to 1,000 mM NaCl of Buffer B. Purity and concentration of pooled fractions were determined using SDS PAGE and a Nanodrop spectophotometer. Proteins were aliquoted and stored at -20°C in 10% glycerol.
ATP hydrolysis assays
ATP hydrolysis was analysed using an ENZCheck Phosphate Assay Kit (Life 
Flow cytometry
Flow cytometry was performed as described in ref. 25 , except cells were grown in M9 glycerol at 30°C and for run-out experiments the cells were incubated in cephalexin and rifampicin for 4 hours. Data were analyzed using FlowJo software.
Western blot analysis of ParC-CTD expression
Strains were grown to an A 600 of 0.1 at 30°C in M9 glycerol. Arabinose was added to a final concentration of 0.2% and cells were incubated for a further 60 min at 30°C. The equivalent number of cells as 2 ml at A 600 0.1 was harvested and resuspended in 60 µl of protein loading buffer (NEB) and boiled for 10 min. 7 µl samples were loaded onto an SDS-PAGE gel. Western blotting was performed using the iBlot dry blotting system (Invitrogen).
Membranes were blocked with TBS, Tween 0.2%, milk 1% for 1 hour at room temperature and incubated with anti-ParC 26 diluted 1:10,000 in TBS, Tween 0.2%, milk 1% at 4°C overnight. Membranes were washed for 3 × 10 min in TBS Tween 0.2% at room temperature and then incubated with anti-rabbit-HRP diluted 1:10,000 in TBS Tween 0.2%. Membranes were washed again 3 × 10 min in TBS Tween 0.2% at room temperature. Peroxidase activity on the membrane was revealed using Supersignal WestPico chemiluminescent kit (ThermoScientific) and imaged using a ChemiDoc system (Bio-rad).
